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RESEARCH MEMORANDUM

INVESTIGATION AT TRANSONIC SPEEDS OF THE EFFECTS OF
INLET-LIP SWEEP ON THE INTERNAL-FLOW CHARACTERISTICS OF
A SEMIELLIPTICAL AR INLET WITH
AN INLET-LIP STAGGER OF 30°

By Charles D. Trescot, Jr.
SUMMARY

An Investigation has been conducted in the Langley transonic blow-
down tunnel to study the effects of inlet-lip sweep angle on the internal-
flow characteristics of a semlelliptical scoop-type inlet with an inlet-
1lip stagger of 30°. The inlet sweep angle was varied from 450 sweepfor-
ward to 45° sweepback in increments of 15°. Tests were made at Mach num-
bers of 1.0, 1.2, and l.4 through a mass-flow ratio range of about 0.4
to 0.9 at an angle of sttack of 0°.

The test results indicate that the average total-pressure recovery
and flow distortions of the sweptforward inlets were superior to those
of the sweptback inlets at all test conditions. Increases in inlet sweep-
forward angle produced improvements in both pressure recovery and flow
distortions at the high mass-flow ratlios when compared with an unswept
inlet whereas increases in iniet sweepback always produced adverse effects
on the pressure recovery and flow distortions. The advantages of the
sweptforward inlets were attributed largely to a natursl bypassing of
the fuselasge boundary layer. A simple slot cut in the lips of the 45°
sweptback inlet improved the pressure recovery and flow distortions of
this inlet equally as well as a boundary-layer diverter of the same
height.

INTRODUCTION

Normel-shock pressure recovery has been obtained in some instances
(ref. 1) for round-lip fuselage scoop-type inlets at Mach numbers to 1.k
without benefit.of boundary-layer-control devices. As described in ref-
erence 1, a natural bypassing action of the boundary lasyer permitted

HA el



> ] I NACA RM LSTE16

attainment of these high values of pressure recoveFTy on an unswept inlet
with 30° of 1lip stagger, even though a thickened or separated boundary
layer existed shead of the inlet because of the inlet terminal shock.

On the other hand, an inlet having a lip stagger of 309, but sweptback
450, apparently did not bypass significant quantities of boundary layer
with the result that the internal performance of this inlet was lower
than that of the unswept inlet. Consequently, a program of investlga-
tion to study the effect of inlet-lip stagger and sweep on the natural
bypassing phenomena was undertaken. Resulits of tests of an unswept semi-
elliptical inlet with 1lip stegger varying from 0° to 60° (ref. 2) show
that the optimum stagger angle for maximum boundary-layer bypassing and
maximum total-pressure recovery of an wmswept Inlet was of the order

of 30°.

This paper presents the results of an investigation to determine

the effect of inlet sweep on boundary-layer bypassing. For this investi-
gation, the inlet sweep was varied from 45° sweepforward to L45° sweepback
in increments of 15°. Based upon the results of reference 2, an inlet-
lip stagger of 30° was used throughout the investigation. The tests were
made in the Langley transonic blowdown tunnel at Mach numbers of 1.0, 1.2,
and 1.% through a mass~-flow-ratio range of about-0.4 to 0.9 at an angle
of attack of 0°.

SYMBOLS
Pt total pressure
js! static pressure
b - P -
—t,l 7 e impact-pressure ratio
P‘t,oo - Poo
P~ P static-pressure ratio
p‘b,oo = Py
EELE averege inlet total-pressure recovery weighted
Pt’oo
Py,
pV 2> 4A
A pmvco pt:“’

with respect to mass flow,
e
APV,

Y . o
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Pt,1,max ~ Pt,i,min -
total distortion parameter, defined as the ratio

Dy, of maximum inlet total-pressure difference to
integrated inlet total-pressure recovery

W
£ mass-flow ratio, defined as ratic of total inlet
VYoo mass flow to mass flow through a free-stream

tube with area equal to that of minimum pro-
Jected frontal area of inlet (0.556 sq in.)

W rate of mass flow

M Mach number

v velocity

D diameter

A duct area

0 mass density, slugs/cu £t |

A inlet sweep angle, positive when sweptback and
negative when sweptforward

Subscripts:

i inlet

o free stream

max maximum

min minimum

MODEL

A photograph of the model is presented in figure 1 and a sketch of
the model is shown in figure 2. The model, comparable to that employed
for the stagger investigation (ref. 2), consilsted of a semlelliptical
scoop-type inlet (see table I) mounted on a body of revolution. The nose
of the body was 4.67 inches long and was formed by rotating NACA l-series
nose-inlet coordinates about the center line with a radius of 1 inch st
the maximum dismeter. (See table I.) Behind fuselage station 4.67, the
body was cylindrical. The inlet was symmetrical about the vertical center

oo .
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line and the rstio of maximum helght—to meximum width was 1.5. The inlet
lips were approximately semielliptical in shape and had s length-to-

thickness ratio of 2.0. The retio of the minimum projected frontal area
of the inlet to the maximum frontal ares of the fuselage alone was O0.L177.

During the course of the investigation, the inlet sweep angle was
varied from 45° sweepforward to 45° sweepback in increments of 15°. The
center line of the inlet in the vertical plane always intersected the
fuselsge at station 5.85 lrrespective of inlet sweep angle. (See fig. 2.)
A 1ip stagger of 30° was incorporated for all configurations.

The ares distribution of the internal ducting (exclusive of instru-
mentation) is shown in figure 3. From the inlet plane back to the inlet
measuring station, the duct area was constant. Behind this station, the
gide walls diverged at a rate equivalent to that of a 6° conical diffuser
and failred into a rectangular duct at station 13.25. ~The inlet mass-flow
ratio was messured at a rectengular-shaped venturl located at fuselage
station 14.62 and was controlled by varying the area at the exlt of the

duct.
- APPARATUS AND METHODS

Pressure Measurements

The pressure instrumentation at the inlet and venturi measuring
station is shown in figure 2. The inlet measuring station instrumenta-
tion included 20 total-pressure tubes and 1 static-pressure tube loca~
ted at station 8.00 and 1 surface orifice located at fuselage station 7.80.
The venturl measuring station instrumentation included 25 total-pressure
tubes, 2 static-pressure tubes, and 1 surface orifice. Static-pressure
orifices were distributed aslong the verticel center line of the fuselsge
and extended from station 1.00 on the nose to the inlet measuring station.

Flow Study

Schlieren photographs and oil-flow studies were used to aid in the
study of the nature of the flow ahead of the inlet measuring station.
The patterns made by the oil droplets, which were placed In and arouwnd
the inlet, were photographed aefter each run. The photographs of the
oll-flow traces indicated the direction of the flow within the boundary

layer.
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Tests

The tests were conducted in the Langley transonic blowdown tunnel
at Mach numbers of 1.0, 1.2, and 1.4 through a mass-flow-ratio range of
ebout 0.4 o 0.9 at an sngle of attack of 0°. The tunnel stagnation
pressure was held constant at elther 53 pounds per squere inch absolute
or 60 pounds per squaere inch absolutg with a resulting Reynolds number
range of about 2.9 X 106 to 3.3 X 10° based on the body diesmeter of
2 inches. An encircling roughness band was put on the nose to insure
that the boundary-layer flow reaching the inlet would be turbulent.
This band extended from fuselage station 0.5 inch to 0.75 inch and con-
sisted of 0.003- to 0.005-inch-diameter greing of carborundum on a thin
leyer of shellac. The estimated accuracy of the test deta is as follows:

Py 5 - B
L e e e e e e e . £0.005

P'b,oo - Py
Py, i
Py

T +0.01

y®

1 e 4 s e & 4 s s e e s s e e e e v e s e s e s e e s s e e +0.02

RESULTS AND DISCUSSION

Flow Over the Nose

The static-pressure distributions (fig. 4) indicate that local Mach
numbers greater than free-stream vealues existed over the fuselage nose
for every test conditlon. For example, local Mach numbers of about 1.15
and 1.48 were indicated for free-stresm Mech numbers of 1.0 and 1.k,
respectively. The supersonic flow shead of the inlet terminated in s
shock wave for all test conditions as indicated by the abrupt compres-
sion shead of the inlets. For free-stream Mach numbers of sbout 1.2 and
above, schlieren photographs of the flow sbout the various inlets (fig. 5)
showed that the inlet compression was in the form of a A-type shock rather
than the normal shock that occurred at the highest mass-flow ratio at
M= 1.0. At this Mach number, a tendency towards the formation of a
A-type shock also occurred as the mass-flow ratio was decreased. Inas-
much as a transition strip was located well forward on the fuselage nose
to assure a turbulent boundary layer, a A-type shock formastion must be
agsoclated with turbulent separation, as pointed out in reference 3.

N —
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The initial static-pressure rise ahead of the inlet indicates the posi-
tlon of the front leg of the A-shock. It can be seen in figure'h that
the inlet shock moves rearward as the inlet sweep angle is varied from
4509 sweepforward to 45C sweepback. It also appears that the compression
of the flow entering the inlet which is needed to satisfy the inlet mass-
flow requirements is accomplished shead of the inlet-~lip-fuselage Juncture
in the case of the sweptforwerd inlets but persists into the inlet for
the sweptback inlet configurations.

Total-Pressure Recovery at Inlet

The average total-pressure recovery for the several sweptforward
and sweptback inlet configurations is presented in figures 6%&) and (b),
respectively, as a function of inlet mass-flow ratio for the test Mach
number range. -

Sweptforward inlets.- The total-pressure recoverieg for all swept-
forward configurations approached 1.0 at the lower mass-flow ratios for
a Mach number of 1.0, the values decreasing slightly with increasing mass-
flow ratlo. Increases in test Mach number resulted in lower totel-
pressure recoveries as a result of shock and shock-boundsry-layer Iinter-
action effects, as will be discussed later. It is interesting to note;
however, that the highest recovery obtained at a Mach number of 1.4 wae

D
only about 1 percent-lower than that across a normal shock EQE— = 0.96);
t,0
thus, losses resulting from shock—boundary-laeyer interaction effects
were not large for thls case.

Increases in inlet sweep angle from 0° to -45° had a negligible
effect on the average recovery at Mach numbers of—1.0 and 1.2 for the
full range of test mass-flow ratio. The largest differences were obtalned
at a Mach number of 1.4 for a mass-flow ratio of-0.9. Here, the 15° and
300 sweptforward inlets had recoveries about 2 to 3 percent greater than
that for the unswept inlet. Although the differences in total-pressure
recovery between the various configurations are not large, the aerodynamics
of the flow processes are very different and will be dlscussed briefly.

Schlieren photographs of the flow asbout the various inlets (fig. 5)
show that, in every case, separatlion existed ahead of the inlet at Mach
numbers above about 1.2. The Ffact that no evidence of flow separation
was obtained at the inlet measuring station (figs. 7(a) to T7(d)) indi-
cates that a boundary-layer-bypassing action similer to that discussed
in references 1 and 2 occurred for all configurations. These references
point out that, when the inlet terminal shock is located at some dis-
tance ahead of the inlet, thickened or separated boundary leyer can bleed
around the inlet lips provided=aBfITivi®ht pressure differentlal exists
between the internal and externsl flow. Some boundary-layer-bypassing

(iR
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action is shown to have occurred for all inlets by the oil-flow photo-
graphs of figure 8. These photographs show that in every case some of
the flow next to the fuselage surface actually entered the inlet, then
reversed direction, and escaped around the inlet lips.

Examinetion of the inlet impact-pressure-ratio contours of fig-
ures T(a) to T7(d) will show & merked improvement in total pressure imme-
diately adjacent to the fuselage surface as the inlet sweep angle was
increased from O° to -45°. This increase in local recovery wae the origin
of the 2- to 3-percent increase in average total-pressure recovery at a
Mach number of 1.4 shown for the -15° and -30° inlets in figure 6(a).
It is believed that an Incressing amount of flow bypassing with increasing
sweep forward was responsible for the improved local pressure recovery.
These incresses in the amount of bypassed flow for the present configura-
tion are attributed largely to the shock location rather than to dif-
ferences in pressure differential inasmuch as the static pressures for
all inlets were nearly the same at comparable values of mass-flow ratio.
Measurements of the shock location from the schlieren photographs
(fig. 5) and the static-pressure distributions over the nose (fig. 4(b))
show a definite increase in distance between the most forward leg of the
shock and the inlet-lip—fuselage Jjuncture station with an incresase in
forward sweep. The oll-flow traces, of course, do not indicate the quan-
tities of flow belng bypassed around the inlets, but close examination
of figures 8(a) and 8(b) will show that the number and intensity of the
traces moving around the inlets definitely increased with increasing
forward sweep. -

Although this bypassing action continued to increase up to the maxi-
num sweep angle of the present tests, the average total-pressure recovery
of the 45° sweptforward inlet was slightly lower than that for the -15°
and -30° inlets. The small decrease in recovery shown in figure 6(a)
for the L5C sweptforward inlet is believed to result from a change in
inlet shock formation. At & Mach number of 1.4, schlieren photographs
(fig. 5(a)) show that a secondary shock, probebly resulting from an
overexpansion of flow around the inlet 1lip, occurred in the outboard
end of the inlet for mass-flow ratios of 0.69 and sbove. The interaction
of this shock wlth the main inlet shock generated a vortex that entered
the inlet and produced the two plateaus of equal impact-pressure ratio
shown by the contours in figure 7(a).

Sweptback inlets.-~ As was the case for the sweptforward inlets,
the total-pressure recovery of the sweptback inlets decreased with
increases in test Mach number (fig. 6(b)). Unlike the sweptforward
inlets, however, increases in inlet sweepback angle from 0° to 45°
effected appreciable decresses in the aversge total-pressure recovery
at all test Mach numbers. 1In addition, reductions in mass-flow ratio
generally produced a decrease 1n the aversge total-pressure recovery
for the sweptback inlets,

g
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Examination of the impact-pressure-ratio contours (figs. 7(e) to
7(g)) shows that, although the maximum measured values of total pressure
approach the stream value in the outboard end of the inlets, a region of
total-pressure loss which becomes more extensive with increases in inlet
sweep angle occurs in the inboard section of the inlets. The sweptforward
inlets had, by comperison, much higher wvalues of total pressure. in the
inboard section of the inlet for comparable forwerd-sweep angles. It
geems obviocus then that the boundary-leyer-bypessing actlon, indicated
previously to be the cause of the relative high pressure near the fuse-
lage surface of the sweptforward inlet, must have been of very small
magnitude in the case of the sweptback inlets. The oil-flow studies
(figs. 8(c) and 8(d)) show that the bypassing action which did occur for
the sweptback inlets at a Mach number of 1.4t wae limited largely toc the
staggered or rearward lip and thet the flow spillage at the fuselage

surface decreased with increasing sweep angle. The reasons for the

A A L 1717 h a4 £ o
reduced spilllage will be fairly evident from an examination of the schlle-

ren photographs and the fuselage-nose pressure distributions (figs. 5(d)
end (e) and fig. 4(b), respectively). The inlet terminal shock wae very
close to the most forward lip for all test conditions and was actually
Inside the forward lip of the 450 inlet at the highestmass-flow ratio;
spillage required for particular values of inlet mass-flow ratio apparently
occurred at the outboard portion of the Inlet. Consequently, the distance
avallable to bypass the boundary layer ahead of the inlet was very small.
Furthermore, because the subsonic compression required to meet the inlet
conditions was not complete for some distance downstream of the most rear-
ward section of the inlet (figs. 4(a) and 4(b)), the pressure differential
availaeble for pumping or bypassing the boundary layer outside the inlet
was low and decreased with Increassing sweep angle. _ .

A summery 1is presented in figure 9 of the maximum values of average
total-pressure recovery obtained for the various combinations of Inlet-
lip sweep and stagger tested in the present investigation and in that of
reference 2. The figure is a three-dimenslonal plot and presents results
obtained at a mass-flow ratlo of 0.6 at a Mach number of 1.k.

Flow Distortions at Inlet

The flow distortions for the several swepvrorward and sweptback
inlets are presented In figure 10 as & function of inlet mass-flow ratio
for the test Mach number range. In general, the flow distortions decrease
with reductions in mass-flow ratic at 8ll test Mach numbers for both the
sweptforward and sweptback inlets.

The sweptforward inlets had distortion values about equal to those
of the unswept inlet. The maximum values of total distortion for the
sweptforward inlets varied from 9.0 percent to 1k percent for meximum
flow rates at Mach numbers of 1.0 and 1.4, respectively. As might be

— e
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expected, the lowest values of flow distortion and the highest pressure
recoveries were obtained at the same values of mass-flow ratioc. The
sweptback inlets by comparison had much higher values of distortion as
might also be expected from the pressure-recovery results. The maximum
values of total distortion for these occurred Ffor the 45° sweptback inlet
and varied from 24 percent to 45 percent at Mach numbers of 1.0 and 1.4,
respectively. (See fig. 10.)

Boundary-Layer Control

The unswept and sweptforward inlets had relatively high pressure

recovery and low flow distortions largely because of natural bypassing

of separated boundary layer. The sweptback inlets did not bypass signif-
icant quantities of boundary layer with resultant low recovery and high
flow distortions. Inasmuch as the Lotal-pressure recovery in the out-
boerd sections of the sweptback inlets were genersally higher than normasl-
shock recovery, several attempts were made to improve the boundary-lsyer-
bypassing characteristics of these inlets. Four arbitrary modifications

were made o the )II-'\O awentback -!-n'1=+ which had the mboorest nerformance

of all Inlets tested. The modificatiqns included a semiswept inlet, a
slotted semiswept inlet, a slotted 45° sweptback inlet, and a u45° swept—
back inlet with a conventional boundary-layer diverter.

The first modification consisted of cutbing off and, hence, unsweeping
the inboard section of the inlet (fig. 11(a)) with the aim that the high
outboard recoverles of the sweptback inlet would be retained while the
bypassing action of the inboard sections would approech that of the
unswept inlet. This modification (designated a semiswept inlet) did
increase the bypassing at a Mach number of 1.4 (compare figs. 8(c) and
(a) with fig. 12(a)) and produced small increases in pressure recovery;
the maximum increase (0-035Pt,m) occurred at the low flow rates. (See

fig. 13.) Large reductions in flow distortions, however, occurred
throughout the mass-flow range.

The second modification was made to this semiswept inlet by cutting
slots in both forward end rearward lips to allow some of the trapped
boundary layer to esceape. The slots, cut at the fuselage surface, were
gbout 0.1 inch high and extended from the leading edge of each lip to
the most rearward outboard section of the inlet. As shown in figures 12(a)
and 12(b), the slot increased the bypessing with the result that the pres-
sure recovery of the slotted semiswept inlet was 2 to 6 percent Pt o

higher than that of the semiswept Inlet at the high and low mass—flow
ratios, respectively. (See fig. 13.) The maximm value of flow dis-
tortion, considerably lower than that of the semiswept inlet, was about
equal to the maximum value obtained with the umswept inlet.

T



10 m T NACA RM L5TE16

The third modification consisted of cutting a slot in each lip of
the 450 sweptback inlet at the fuselage surface. As in the caese of the
slotted semiswept inlet, the slots were about 0.1 inch high and extended
from the leading edge of each llp to the most rearward outboard section
of the inlet; the slot length was necessarily longer for the fully swept
inlet: The slots apparently bypassed large quentities of boundary layer
(fig. 12(c)) with the result that the pressure recovery was apprecisbly
higher than that of the L45° sweptback inlet without slots, the increases
varying from 4 percent P, at the high flow rates to 7 percent Pt o0

at the low flow rates. (See fig. 13.) The pressure recovery obtained
with the slotted L5%-sweptback inlet was near the maximum obtained with
the sweptforward inlets. Varlations in mass-flow ratio had only small
effects on the average totel-pressure recovery. The maximum velues of
the total dilstortions decreased.from 45 percent for the 45° sweptback
inlet to about 18 percent for the slotted 45° sweptback inlet. (See

fig. 13.)

The fourth and final modification consisted of instwalling a con-
ventional boundery-layer diverter on the 45° sweptback inlet. (See
fig. 1l(b).) The leading edge of the splltter plate was cut off flush
with the inlet 1ips and was 0.1 inch high. As shown in figure 13%, the
pressure recovery of this configuration. and the slotted L45° sweptback
inlet were about the same (O.9hpt’m) at the high flow rates and the pres-

sure recovery of the slotted 45° sweptback inlet was higher at mass-flow
ratios of 0.7 and below. The flow distortions of the inlet with a
boundary-layer diverter are slightly higher than those of the slotted
45° sweptback inlet throughout the mass-flow-ratio range.

Inlet Performance

The results of the present investigation indicate that, from the
standpoint of both inlet pressure recovery and flow distortion, the
slotted semiswept inlet-and the sweptforward inlets are superilor to the
other configurations tested. The optimum mass-flow ratio (highest pres-
sure recovery and lowest flow distortion), however, appears to be some-
what lower for the slotted semlswept inlet than for the sweptforward
inlets. In order to compare the overall performence of cne inlet with
another, the external drag as well as both pressure recovery and flow
distortions must be considered. The external dreg of an inlet operating
at low flow rates would be greater than that of a similer inlet operating
at a higher flow rate largely because of an increase in spilillage drag.
The oversll optimum mass-flow ratio, therefore, would probably be higher
than the mass-flow ratlo indicated by consideration of the pressure
recovery and flow distortions alone.

-
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SUMMARY OF RESULTS

An investigation has been made in the Langley transonic blowdown
tunnel to study the effects of inlet-lip sweep angle on the infternal flow
characteristics of a semielliptical scoop-type inlet with 30° of lip
stagger. The inlet sweep angle was varied from 45° sweepforward to 45°
sweepback in increments of 15°. Tests were made at Mach numbers of 1.0,
1.2, and 1.4 through a mass-flow-ratio range of O.4 to 0.9 at an angle
of attack of 0°. The more important results are summarized as follows:

l. The average total-pressure recovery and flow distortions of the
sweptforward inlets were superior to those of the sweptback inlets at
all test conditions. The maximum pressure recovery obtained was near
the meximum obtainable through a normal shock.

2. At a Mach number of 1.4, increases in inlet forward sweep angle
produced improvements in both pressure recovery and flow uniformity at
ithe high mass-flow ratios when compared with an unswept inlet whereas
increases in inlet sweepback always produced adverse effects on the pres-
sure recovery and flow wniformity.

3. The improved performance of the sweptforward inlets was attrib-
uted largely to a more complete bypassing of the fuselage boundary layer.

4. A simple slot cut in the lips of the 45° sweptback inlet improved
the pressure recovery and flow uniformity of this inlet equally as well
as a conventional boundary-layer diverter of the same height. The pres-
sure recovery obtained with the slotted 45° sweptback inlet was near the
meximum obtalned with the sweptforward inlets.

Langley Aeronautical Laboratory,
Netilonal Advisory Committee for Aeronsutics,
Langley Fileld, Va., April 22, 1957.
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TABLE I - DESIGN GOORDINATES FOR NOSE AND INLET SECTIONS *

(Al dimensions are in inches)

x . 4. Lip length=
o Sta.0 Sta. 4.667 ~| -2 x thickness

S I = . f

.000 D.

Coordinates for GCoordinates for
inlet_section nose contour |
Yi X o n Yh
10900 0.429 | 0.00010.000
96010315 .429! L 019]| .066
980 | . 429 . 037
1.000| .354| .429 .047| .104
1. O5Q| 352 429! 127
1.100] 350| .425 093! .147
1.200| .344| .49/ 1401 183
1300 .332| .407 el
1.400| 318 393! 33| .244]
1.5Q0] .301 276 227 | ,295
1.600| 277 352 4201 .340
1.700| .246 325 560| .401
1 1.8QQ! 205 2865 | L700| 453
1.850| .180| .287 933 .827
| 1.900 42| .24Q 1671 592
1,925 2 .23 1.400| .649|
| 1.980| .105] .208 1. .748 |
1.960[ 090 2.333| .827
,_L_ST% Q72 2.706| .880
| 1.98 Q65 129861 912
1.990( .042 3173 931
[2.000( .000; . . . i 4 .852
2.025 . g%_ L . ] Lg_ _.983 |
2.050 .080] | _ . 4.293! .997
2.075 000} . o 3 4.66711.000
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Figure 1.- Three-quarter front view of inlet model with 30° forward sweep.
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Figure 2.- View of model showling internal ducting and total-pressure meesuring stations. All
dimensions are in inches.
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Figure 3.- Internal duct area distribution.
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(a) 45° sweptforwerd inlet. L-57-1573

Figure 5.- Schlieren photographs of the flow about the several inlet
configurations.
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Figure 5.- Continued.
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Figure 5.- Continued.
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(d) 15° and 30° sweptback inlets.

Figure 5.- Continued.
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Figure 5.- Concluded.
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Figure T7.- Contours of impact-pressure ratio at inlet measuring station
for various angles of inlet-lip sweep.
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Figure 7.~ Continued. —
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Figure T7.- Continued.
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Figure 7.- Continued.
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(e) 15° sweptback inlet.

Figure T7.- Continued.
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(f) 30° sweptback inlet.

Figure T.- Continued.
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- Wiew from left side

L-57-1578

View from right alde
(a) A= 0°, -15°, -30°, and -L5°; wi/ww ~ 0.70.
Figure 8.- The effect of inlet sweep angle and mass-flow ratio on the

flow within the boundary layer as indicated by the oil-flow traces
a8t Me = 1.4, :
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Figure 8.- Continued.
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Figure 8.~ Continued.
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View from right side

View from left slde
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Figure 8.- Concluded.
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(a) L5° semiswept inlet mcdel. 1-89187

Figure 11.- Three-quarter front views of 45° gemiswept inlet model and
45° sweptback inlet model with diverter.
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459 sweptback inlet model with diverter.
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Figure 11.- Concluded.
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(a) 45° semiswept inlet.

View from right side 1, 0.90 7 View from left side
Yoo
(b) Slotted L45° semiswept inlet. L-57-1582

Figure 12.- 0ll-flow-study photographs indicating direction of boundary-
layer flow at My = 1.4 for several modifications to the 45° swept-

back inlet.



6M

NACA RM L5T7EL6

View from right side

Wy View from left side
— = 0.91
Yoo

(c) Slotted L45° sweptback inlet.

Figure 12.- Concluded.
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